Circulating endothelial cells: markers and mediators of vascular damage.
About 30 years ago circulating endothelial cells (CEC) were first observed in peripheral blood. Since then CEC have been established as a reliable indicator of vascular injury and damage and more sophisticated detection techniques, such as immunomagnetic isolation and fluorescence-activated cell sorting (FACS), have become available. However even today there remains controversy as to the best approach to isolate and enumerate these cells. Here, we review the isolation and enumeration of CEC with an emphasis on CD146-driven immunomagnetic isolation and FACS as the two competing techniques. We describe advantages and pitfalls of both approaches. Moreover, we provide a list of clinical studies in this field and describe the possible clinical utility of CEC as a surrogate marker for vascular damage and dysfunction. In addition, we review the phenotype of CEC and discuss mechanisms of detachment. Recent evidence has also revealed interesting interactions between CEC and healthy endothelium in vitro although the relevance of these findings for human vascular disease in vivo remains unclear. Finally, we highlight differences between circulating endothelial cells and endothelial progenitor cells. In summary, CEC must be regarded as a sensitive and specific marker of endothelial damage as well as a potential mediator in vascular disease.